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Challenges Facing the Virginia 
Coastal Plain 
o Groundwater supply depletion
o Land subsidence
o Saltwater Intrusion
o Chesapeake Bay TMDL Requirements
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Image from: HRSD: Sustainable Water Recycling Presentation (September 2, 2015)
Groundwater Depletion in the Virginia 
Coastal Plain
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Image from: http://pubs.usgs.gov/circ/1392/pdf/circ1392.pdf
HRSD’s Proposal 
o HRSD has proposed to recharge the groundwater supply by 
treating wastewater to drinking water quality standards, and 
injecting it into the aquifer
o Project Specifications
o The project should be fully online in 2030, and recharge the Potomac aquifer 
at a rate of 120 MGD 
o The system will involve six or seven wastewater treatment plants, with multiple 
injection wells at each site 
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Scientific Implications of Groundwater 
Injection 
o Limitations on land subsidence recovery due to 
compaction
o Compatibility of treated wastewater and the 
native groundwater 
o Balancing high quality treatment while 
maintaining compatible pH and alkalinity
o HRSD is testing treatments:
o Reverse osmosis + UV Advanced Oxidation
o Nanofiltration + UV Advanced Oxidation
o Biological Activated Carbon + Granular 
Activated Carbon
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Image from: http://pubs.usgs.gov/circ/1392/pdf/circ1392.pdf
Virginia Groundwater Regulation
 Eastern Virginia Groundwater Management Area
 Applies to users withdrawing > 300,000 
gallons/month
 Permits allocate maximum withdrawal 
based on 80% drawdown criterion
 Permits are assigned for 10 years
 Over-allocation
 Cuts to largest groundwater withdrawers 
 HRSD as a solution  LONGTERM
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Image adapted from: http://pubs.usgs.gov/circ/1392/pdf/circ1392.pdf
Authorization Under the Safe 
Drinking Water Act (SDWA)
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 The Safe Drinking Water Act - Underground Injection Control (UIC)
 Six Classes of Wells  Aquifer Recharge is Class V
 Prohibits unpermitted subsurface injections
 Requires minimum federal safety guidelines 
 State Primacy 
 States take enforcement responsibilities and can set higher 
health/environmental requirements for injectors.
 Requires:
 State plan of action
 Appropriate legislation
 Regional EPA approval
 Governor approval
Image from: https://www.epa.gov/sites/production/files/styles/large/public/2015-06/primacy_map_revised_june1.jpg
Comparison with Established 
Groundwater Injection Projects
8
Orange Country Water 
District Groundwater 
Replenishment System 
Initiated in 1976 due to 
saltwater intrusion and a 
diminishing groundwater 
supply 
100 MGD treatment 
facility using membrane 
filtration, reverse osmosis, 
and oxidation
Regulation through a 
well-permitting system 
and a replenishment 
assessment
Hueco Bolson Recharge 
Project
Initiated in 1986 due to 
severe depletion of the 
groundwater supply
10 MGD treatment 
facility using a 20-step 
process, including lime 
treatment, recarbination, 
and ozonation
Regulation through well-
permitting system, a fee
structure that penalizes 
high consumption, and a 
rebate system 
City of Scottsdale Water 
Campus
Initiated in 1998 due to 
groundwater overdraft 
70 MGD treatment 
facility, using ozonation, 
microfiltration, reverse 
osmosis, and UV 
disinfection
Regulation through a
well-permitting system 
and annual groundwater 
withdrawal fee
Implications of Advanced Wastewater 
Treatment on Nutrient Credit Trading  
 Drastic reduction in HRSD’s discharge leading to “freed-up” 
Waste Load Allocations (WLAs) raises several policy questions:
 What should be done with newly available allocations?
 Who decides or controls?
 How will the EPA factor this into the next round of TMDL 
reductions?
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Cost Estimates 
 Initial Cost to upgrade facilities is ~$1 billion.
 EPA approval to postpone consent decree requirements
Danger in delaying upgrades to prevent sanitary sewer overflows?
 Other mechanisms for funding?
 Annual Operational cost of $21-43 million 
 Aquifer recharge fee on permitted users?
Volume Based?
Which users?  
 Fee based on use or benefit?
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Potential Benefits
o Replenish groundwater supply
o Prevent saltwater intrusion
o Abate land subsidence
o Free-up waste load allocations 
Bottom line – Is Virginia ready to drink waste water?
And, is there another alternative?  
Conclusion
11
50,000 ft. Questions
o Is the regulatory framework in place to protect Virginia’s 
health and environmental concerns?
o What is the impact on Virginians and Virginian business?
o What can be learned from other projects around the 
country?
